The absorption oscillator strength of the xenon 147-nm resonance transition is measured to be 0.264+0.016. This value is from direct absorption measurements with equivalent widths from =1 to =10 cm . This f-value measurement is compared to others in the literature and is used in Monte Carlo simulations of trapped decay rates. The simulations include an angle-dependent partial frequency redistribution. The simulation results are compared to trapped decay rates in the literature.
I. INTRODUCTION Atomic xenon has been identified as a possible candidate for replacing mercury in fluorescent lighting discharges [1] . Mercury is toxic and thus represents an environmental hazard; a nontoxic replacement is desired.
To this end, a highly quantitative understanding of resonance radiation trapping for the xenon 147-nm transition is needed. Recent work on this radiation transport problem [2] has not resolved the discordance between experimental results and simulations.
Trapped decay rates measured by Vermeersch et al. [2] were typically 10 -30% larger than trapped decay rates from Monte Carlo simulations. We report a precise measurement of the oscillator strength (f value) for the 147-nm resonance transition. We use this refined f value in a radiation transport simulation and compare to measurements of trapped decay rates for atomic xenon by Vermeersch et al. [2] . Our refined f value eliminates the discordance in the trapped decay rates.
Many measurements of the xenon 147-nm f value have been made using a variety of techniques. We use the absorption method, which is the simplest, most direct method for finding oscillator strengths. Two previous detertninations also used this approach [3, 4] . Wilkinson's measurements were flawed by large equivalent widths and high pressures [3] . The line profile and model he used to analyze his experiment were inappropriate and thus his result, by itself, cannot be trusted [3] . The result of Chashchina and Shreider is of limited accuracy [4] . Since these early measurements, the theory of spectral line profiles has improved. Resonance collisional broadening in the impact approximation is now well understood and a more precise determination of the xenon 147-nm f value using the absorption method is appropriate. In the parentheses of Eq. (2), radiative broadening is represented by the first term, and resonance collisional broadening in the impact approximation [7] is represented by the second term. Equation (2) [12] . Many of the other higher accuracy measurements of the oscillator strength are in agreement with ours including the Hanle effect measurement by Anderson [9] , the anomalous dispersion measurement by Smith et al. [15] , the refractive index measurement by Bideau-Mehu et al. [16] , and the electron impact measurement by Chan et al. [20] . The [2] . They used selective three-photon laser excitation of the P', resonance level. We compare in this section the results of our radiation trapping simulation using our refined oscillator strength to their experimental trapped decay rates.
The pressures studied by Vermeersch et The distance the photon goes before being absorbed is given by +2k~T/M D = -ln(w2) Nn r, cfi"AL v(x v", ) (7) P, = 1+ 65.71gI NA, 3g" (9) where Lv(xv"g, ) is the normalized Voigt profile, f Lv(y)dy =1, which is evaluated using an analytic approximation based on a complex error function [31] .
Emission of radiation is assumed to be isotropic, so the cosine of the polar angle is given by p; =2w3 -1 and the azimuthal angle is given by P, =2nw4. We then find the new radial position of the resonance atom using p;+i = [p;+D ( 
q(u, ) = (17) n i Lv(xv"s, ) a, +(xv"s, -u, )
Equations (14), (15) [10, 14, 17] . The quality of the experimental data by Vermeersch et al. [2] is sufficiently high to clearly reveal the second dip. The effect in older experiments of the unrecognized second dip was to reduce the trapped decay rate average for different pressures and thus reduce the measured f value.
The solid curve in Fig. 2 represents Monte Carlo results using our value fi"=0.264, and the dotted curve represents Monte Carlo results using f i"=0.226 [14] . At higher pressures ()0.1 Torr) the trapped decay rate scales in direct proportion to the vacuum decay rate and thus to the osciii vi strength. Resonance collisional broadening (with complete frequency redistribution) dominates the radiation transport at higher pressures.
The probability of a photon escaping in an absorptionemission cycle is independent of gas density in this high FIG. 2. Trapped decay rate for the xenon 147-nm transition as a function of pressure. Experimental points are from Ref. [2] . The solid line is from our Monte Carlo simulations using our result f, "=0. 264 . The dashed line is from our Monte Carlo simulation using f, "=0. 226 [14] . pressure regime. At lower pressures ((0.01 Torr) the trapped decay rate is less sensitive to the oscillator strength used in the simulation. The effect of a smaller oscillator strength at lower pressures is to decrease both the vacuum decay rate and the Doppler broadened absorption cross section. The decrease in the absorption cross section partially cancels the effect of a smaller vacuum decay rate in determining the trapped decay rate.
The shape of the curve in Fig. 2 depends on the oscillator strength because the trapped decay rate depends on the oscillator strength in a nonlinear fashion.
VI. SUMMARY
A measurement, 0.264 (16) , for the absorption oscillator strength of the xenon 147-nm resonance transition is reported. This value is from direct absorption measurements with equivalent widths of = 1 to = 10 cm Equivalent widths in this range correspond to a part of the curve of growth which is well understood. The present oscillator strength measurement is compared to older values in the literature.
Monte Carlo simulations of resonance radiation trapping are run using the f value of 0.264 and using angledependent partial frequency redistribution.
The simulated trapped decay rates are in good agreement over a wide range of gas density with the trapped decay rate measured by Vermeersch et al. [2] .
